What do we really mean by a "good" scientific journal? Do we care more about the shorttime impact of our papers, or about the chance that they will still be read and cited on the long run? Here I show that, by regarding a journal as a "virtual scientist" that can be attributed a time-dependent Hirsch h-index, we can introduce a parameter that, arguably, better captures the "persistency" of a scientific publication. Curiously, however, this parameter seems to depend above all on the "thickness" of a journal. * roberto.piazza@polimi.it 1
They are the papers that honor the journal, not the journal that honors the papers. This is a basic truth, which anyone of us should carefully keep in mind while judging the quality of a scientific work. Nevertheless, the struggle to publish significant results in high-ranking journals, either because of an understandable desire to increase their visibility, or because of the increasing academic pressure to do so, has, willy-nilly, become the norm within the scientific community.
A widespread metrics to rank scientific journals is based on the ISI Journal Impact Factor (IF), which, in spite of several criticisms raised in the recent past, surely yields a reasonable comparison of the effectiveness of a given journal in fostering a rapid dissemination of (usually) relevant scientific results. With all possible caveats, the IF is surely a parameter the publishers need to care about. Yet, as scientists, we may surely wonder whether the short-time impact of a paper necessarily implies its persistency over a longer period. In other words, the question is the following: which journals contain a substantial number of works are still read, appreciated, and cited well after their publication? I am pretty sure that most colleagues would agree with my impression that these are not necessarily those journals which stand out for their impressive IF.
Impressions, however, must be substantiated by real data. As a physicist, let me consider just three journals in my own field that have a rather different audience and scope: i) Physical Review Letters (PRL), a reference journal for physicists that publishes short reports covering major advances of broad interest in all aspects of physics; ii) Journal of Chemical Physics (JCP), which mostly publishes broader, circumstantial reports of significant research, expected to be of long-lasting interest for the community of chemical and condensed matter physicists; iii) Physics Letters B (PLB), which, similarly to PRL, is a letter journal, covering however only the restricted and rapidly advancing fields of high-energy physics and cosmology. Figure 1 contrasts the average number of citationsc for all the papers [1] , published in one year in these journals as a function of the years since publication, normalized, to be more meaningful, to the IF of each journal [2] , The three data sets, which are a letter in PRL, in spite of the fact that the ratio of the IF of these two journals is less than 0.4. As witnessed by the rather different exponential constants τ , this is because many papers published in JCP continue to be read and cited well beyond a quarter of a century after their publication. Even more striking is the comparison with PRB, whose articles have a quite short "lifetime" and are asymptotically much less cited than those in JPC, in spite of the higher IF.
Evidently, the IF of the journal where a paper has been published does not necessarily capture a crucial feature that makes a scientific work truly successful, namely, the duration of its impact on the reference community, which is what I mean by "persistency". We may then wonder whether an approach that better takes into account this important aspect, yielding a more robust and comprehensive ranking parameter, can be devised. As a matter of fact, a current standard evaluation parameter of the overall performance of an individual scientist, the celebrated Hirsch h-index [3] , does exist. Indeed, with all possible caveats about its improper use, the h-index is commonly regarded at least as a first indication of the quality and persistence in time of a scientific career. Nothing prevents us, however, to try and define an h-index also for a scientific journal, regarded as a kind of "virtual scientist".
On the ISI Web of Science, this is easily done by typing in the journal name, using as search field the publication name. Contributions that should not be regarded as standard scientific articles, such as editorial material, corrections, or review papers, can easily be excluded from the search by adding as a secondary search field "article" as document type. The journal h-index can then be directly obtain from the Citation Report, when the number of results is less than 10000, or by a simple ranking of the latter with decreasing number of citations for larger sets of results.
The h-index of an individual scientist increases along his/her career: similarly, a journal h-index grows of course with time. Figure 2 displays the h-index of four journals, obtained by considering the total number of citations obtained till April 2017 by all the papers published since the beginning of this millennium, plotted as a function of the progressively increasing total number of papers N published by each journal in the same period. In addition to the three journals presented in Fig. 1, I also considered EPL (formerly Europhysics Letter), a journal letter supported by the European Physical Society (EPS), in some sense the "European counterpart" of PRL. The figure body shows that, in a first approximation, h grows linearly with N, but with a slope that depends on the journal. In fact, the figure inset shows that, for PRL, JCP, and EPL, the fraction f = h/N of articles belonging to the group with a number of citation c ≥ h is approximately constant over a period of 16 years, witnessing that h is a quite stable indicator of the overall quality of the published by these journals. A notable exception is however PLB, which shows a steady-decrease of almost a factor of two over the same period, which once again speaks of the rather limited "lifetime" of the papers published in this journal. What is more interesting, however, is that the typical value of f does not seems to be directly related to the IF of a given journal. For instance, the average valuef = 0.98 for EPL is very close, or even slightly higher than that of PRL (f = 0.90), in spite of the fact that the letter journal of EPS has a much lower IF than its American counterpart. Notice that, besides their IF, these two journals consistently differ for the total number of published papers in the considered period, which is in fact almost flour times larger for PRL. Similar considerations can be applied to the data shown in Fig. 3 , where we plot the dependence on N of the h-index for the main collection of physical journals published, respectively, by the American Physical Society (the Physical Review series, where the acronym "PRA" stands for instance for "Physical Review A") and by the British Institute of Physics Publishing (the Journal of Physics series). We can notice that the fraction h/N is, approximately, constant in time, with the notable exception of J. Physics G, once again a journal publishing theoretical and experimental research in nuclear and particle physics. Also in this case, there is no simple relation between the fraction f and the journal IF. Furthermore, we can observe that the values of f for the J. Phys. journals are larger than those for the Physical Review journals, although their impact factor is typically lower. Like in the case of EPL vs. PRL, we can however notice that the values of N for the journals of the J. Phys. series are quite lower than for the Physical Review journals. Table I similarly, the fraction f ≤ h/N of the papers which are cited at least h times) and the total number of publication in the considered period. In fact, the body of Fig. 5 shows that, for a set of data covering more than two decades in N, f scales approximately as N −1/2 , which amounts to state that, as shown in the inset, the ratio h/ √ n, where n = N/r is the average number of publication per year of a journal, is approximately constant. This strongly suggests that the main factor determining the "performance" of a journal, evaluated in terms of its h-index, is just how many papers it publishes, but that, at the same time, h grows only as √ n. This evidence bears a curious analogy with a result I previously found [5] for the h-index of a moderately large collection of individual physicists, which also seems to scale as the square root of the number of papers they have published in their career [6] .
Summarizing, the journal h-index seems to be a stable bibliometric parameter that may capture better than the IF the performance of a scientific journal in publishing papers that are read and cited for a long time. Yet, this parameter seems to be basically determined by the total number of papers published by the journal itself. From the publisher's point of view, therefore, it does not seem to be rewarding to split a single subject over several journals covering specific subfields. Giving that, after all, some correlation does exist between a journal IF and h-index, this number may also increase the short-time impact of the journal publications. To increase their chance to be cited, the authors may also wish to publish in a "thicker" journal, provided of course that they keep in mind that the fraction of the papers published by that journal expected to get, in a given number of years, a number of citations c ≥ h, decreases approximately as √ N (which of course lowers their chance to enter this
